Geoelectric studies have shown that a pronounced high conductivity region exists in the upper mantle of the Southwestern United States. This anomaly is well correlated with other geophysical anomalies. Tne electrical measurements can be interpreted to
The southern and central section of the Cordilleran region in the United States has been extensively studied geophysically and shows many anomalous properties. The region is characterized by low gravity values (Woollard, 1966) , smooth magnetic profiles (Pakiste r and Zietz, 1965) , high heat flows (Warren, et a1, 1969) , and low seismic velocities (Herrin and Haggert, 1962) as well as high electrical conductivites.
All of these properties can be qualitatively explained by assuming anomalously high temperatures in the upper mantle.
A crude representation of typical geoelectric results in relation to the major physiogiaphic provinces in the Western United States is shown in figure 1 . The first extensive deep electrical studies in this region were magnetic variation measurements made by Schmucker (Schmucker, 1964) 
These observations have been extended to the north by Gough, Reitzel, Porath and Anderson using large two dimensional arrays of magnetic variometers. (Cough and Reitzel, 1967; Reitzel, et al, 1969) Their studies also show an anomaly at the edge of the Further corroborating studies were made by Swift (Swift, 1967) Other electrical measurements have been made in these regions using resistivity and magnetotelluric methods, but they have involved spacings too short or frequencies too high to determine clearly the upper mantle properties (Kelley, et al, 1966; . The anomalous mantle electrical conductivity values inferred by the magnetic variation and magnetotelluric studies can be explained by either an increase of mantle temperature, or by an increase of the iron content of the mantle rocks. Assuming the effect is due only to temperature, one can use Ringwoods pyrolite petrological model and laboratory measurements on the temperature dependence of the electrical conductivity of pyrolite constituents to infer the mantle temperatures from the electrical conductivity estimates. This procedure gives temperature estimates for the upper mantle in the anomalous regions up to 600C higher than the normally postulated continental temperature distribution (Swift, 1967) . Such temperatures should bring the mantle rocks to their melting point (Ringwood, 1966) . Because of the strong dependence of conductivity on the iron content (Hamilton, 1965) , the electrical measurements cannot uniquely determine the temperature, but some corroborating evidence is provided by the seismic data. Toksoz has pointed out that the travel time delays of seismic signals in this region, relative to the mid-continent region, are characteristic of transmission through a zone of partially melted rocks (Toksoz, et al, 1969) . The p waves are delayed 1 to 2 seconds relative to the midcontinent, while the S waves are delayed 4 to 8 seconds (Cleary and Hales, 1966; Doyle and Hales, 1967) . For rocks not too close to their melting point this ratio should be close to 1:2 rather than the 1: 4 ratio observed. The heat flow evidence also supports the hypothesis that the electrical anomalies are essentially due to temperature anomalies (Warren, et al, 1969) . The thickness of the anomalous zone cannot be determined from the present electrical measurements, as the increased conductivity reduces the depth of penetration of the electric currents. In this region the 24-hour-period signals, which were the lowest frequency used, do not sense much deeper than 200 or 300 kilometers into the mantle.
The geographic coverage of electrical measurements is still quite sparse in this region. This is especially true in the northern section so that it is not known at present how the geoelectric anomalies of the United States Cordilleran tie in with those of the Canadian Cordilleran.
Other magnetic variation observations have been made to study the edgeeffect of the ocean-continent boundary in California. This work was initiated by Schmucker (Schmucke x, 1964) , and extended by Cox and Filloux (Filloux, 1967) . Filloux also obtained telluric recordings on the edge and bottom of the continental shelf and a magnetotelluric sounding on the ocean bottom 630km off shore. His telluric measurements show that the electric currents in the ocean cannot account for the magnetic variation anomaly on the shore and thus the oceanic mantle must produce an anomalous effect. The low telluric field values also lead to a conductive oceanic mantle interpretation of the magnetotelluric observations. The independently interpreted magnetic variation and magnetotelluric measurements give similar estimates of oceanic mantle conductivities. These conductivities are very high at very shallow depths. In fact Fillouxs estimate of 0.5 mhos/meter at 30 kilometers depth is an order of magnitude higher than the estimated continental mantle conductivities at depths of 200 to 300 kilometers even in the anomalous areas.
Oceanic mantles are assumed to be hotter than continental mantles because of a deeper distribution of radioactive elements. This should raise the isotherms about 100 kilometers (Ringwood, 1966 
